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Abstract of JP1 1201 260 

PROBLEM TO BE SOLVED: To improve 
fastening responsiveness at the time of a 
reverse driving by inserting an elastic member 
between a lock-up piston constituting a lock-up 
clutch of a torque converter and a turbine hub 
and energizing the lock-up piston in a 
fastening direction till the fastening state is 
made at the time of the reverse driving. 
SOLUTION: A torque converter as a fluid 
transmission gear is constituted of a pump to 
be revolved and driven by an engine, a turbine 
which is formed integrally with a transmission 
input shaft 10 and a stator impeller disposed 
between the turbine and the pump. In this 
case, an elastic member 6 which is constituted 
of a spring member and is periodically bent 
and formed into a corrugated shape in the 
circumferential direction is inserted between a 
lock-up piston 51 constituting a lock-up clutch 
5 and a turbine hub 10 and the lock-up piston 
51 is energized in the fastening direction till the 
fastening state is made at the time of a reverse 
driving. Thus, because clearance is reduced, 
fastening responsiveness at the time of the 
reverse driving is improved and generation of 
dragging torque is suppressed. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The hydraulic power transmission with a lock-up clutch characterized by being constituted 
so that said lock-up piston may be energized in the conclusion direction until an elastic member is 
inserted between the lock-up pistons and turbine hubs which constitute a lock-up clutch in the 
hydraulic power transmission with which a stator impeller is arranged between a turbine wheel and a 
pump impeller and it will be in a conclusion condition at the time of a reverse drive. 



[Translation done.] 
* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] In a hydraulic power transmission, this invention relates to the hydraulic 
power transmission with a lock-up clutch which controls generating of drag torque while it improves 
the conclusion responsibility at the time of a reverse drive as it energizes said lock-up piston in the 
conclusion direction until an elastic member is inserted between the lock-up pistons and turbine 
hubs which constitute a lock-up clutch and it will be in a conclusion condition at the time of a 
reverse drive. 
[0002] 

[Description of the Prior Art] The lock-up clutch (JP,9-229160,A) of the conventional torque 
converter was what Spring S is inserted between Turbine T and the lock-up piston P in a torque 
converter, and energizes in the direction which concludes the lock-up clutch C as shown in drawing 
14 , Direction P, i.e., the lock-up piston, which deserts shaft orientations mutually, and sets path 
clearance to 0. 

[0003] Since the lock-up clutch of the conventional torque converter always sets said path 
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clearance to 0 with said spring S, when changing to a conclusion condition from the condition of not 
concluding, transfer torque generates it in an instant 

[0004] Since the lock-up clutch of the conventional torque converter sets said path clearance to 0 
as mentioned above, it can avoid the shock at the time of transfer torque generating by starting oil 
pressure gradually from 0. 
[0005] 

[Problem(s) to be Solved by the Invention] In the conventional torque converter, generally, although 
a piston disconnection signal is outputted by accelerator full open by the electronics control 
automatic transmission for engine failure prevention, when the deceleration time is shorter than the 
response time of a hydraulic system, the condition that piston open pressure sufficient in the 
bottom of reverse drive conditions is not securable may occur. 

[0006] Although it came to the piston also under such conditions as a configuration which the drag 
torque of level which poses a problem does not generate , in the method in the lock-up clutch C of 
the conventional torque converter show in above-mentioned drawing 14 which sets said path 
clearance to 0 and always concludes it with said spring S , drag torque occurred , and when 
extreme , there was a case where it resulted in an engine failure . 

[0007] Then, this invention persons set to the hydraulic power transmission with which a stator 
impeller is arranged between a turbine wheel and a pump impeller. An elastic member is inserted 
between the lock-up pistons and turbine hubs which constitute a lock-up clutch. Perceive the 
technical thought of this invention of energizing said lock-up piston in the conclusion direction until 
it will be in a conclusion condition at the time of a reverse drive, and further, in piles, while improving 
the conclusion responsibility at the time of a reverse drive, researches and developments This 
invention which attains the purpose of controlling generating of drag torque was reached. 
[0008] 

[Means for Solving the Problem] In the hydraulic power transmission with which a stator impeller is 
arranged between a turbine wheel and a pump impeller, an elastic member is inserted between the 
lock-up pistons and turbine hubs which constitute a lock-up clutch, and the hydraulic power 
transmission with a lock-up clutch of this invention (the 1st invention according to claim 1) is 
constituted so that said lock-up piston may be energized in the conclusion direction, until it will be 
in a conclusion condition at the time of a reverse drive. 

[0009] As for the hydraulic power transmission with a lock-up clutch of this invention (the 2nd 
invention), said elastic member is constituted by the spring member in said 1st invention, and the 
actuation die length of this spring member is set up shorter than spacing between a lock-up piston 
and a turbine hub. 

[0010] The hydraulic power transmission with a lock-up clutch of this invention (the 3rd invention) 
is equipped with the operating state control-section material which will control said spring member 
of an operating state to actuation disabling by the time said elastic member is constituted by the 
spring member and will be in a conclusion condition in said 1st invention. 
[0011] 

[Function and Effect of the Invention] The hydraulic power transmission with a lock-up clutch of the 
1st invention which consists of the above-mentioned configuration Since said elastic member 
inserted between said lock-up pistons and said turbine hubs energizes said lock-up piston in the 
conclusion direction and makes path clearance small until it will be in a conclusion condition at the 
time of a reverse drive Since energization of said elastic member is canceled when it changes into a 
conclusion condition while improving the conclusion responsibility at the time of a reverse drive, the 
effectiveness of controlling generating of drag torque is done so. 

[0012] The hydraulic power transmission with a lock-up clutch of the 2nd invention which consist of 
the above-mentioned configuration do so the effectiveness control generating of drag torque while 
energization of said elastic member make discharge possible , when it change into a conclusion 
condition by the simple configuration without control since the actuation die length of said spring 
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member which constitute said elastic member be set up shorter than spacing between a lock-up 
piston and a turbine hub , in said 1st invention . 

[0013] In said 1st invention, it does so the effectiveness control generating of drag torque while it 
enables discharge of energization of said elastic member to the timing of the arbitration before being 
in a conclusion condition, since the hydraulic power transmission with a lock-up clutch of the 3rd 
invention which consists of the above-mentioned configuration will control said spring member of 
the operating state which constitutes said elastic member to actuation disabling by said operating 
state control-section material by the time it will be in a conclusion condition. 
[0014] 

[Embodiment of the Invention] It explains about the gestalt of operation of this invention using a 
drawing below. 

[0015] (The 1st operation gestalt) The hydraulic power transmission with a lock-up clutch of the 1st 
operation gestalt In the hydraulic power transmission with which the stator impeller 3 is arranged 
between a turbine wheel 1 and the pump impeller 2 as shown in drawing 1 thru/or drawing 5 An 
elastic member 6 is inserted between the lock-up pistons 51 and the turbine hubs 10 which 
constitute the lock-up clutch 5, and it is constituted so that said lock-up piston 51 may be 
energized in the conclusion direction, until it will be in a conclusion condition at the time of a 
reverse drive. 

[0016] The torque converter as said hydraulic power transmission consists of the stator impeller 3 
which is connected with the pump 2 by which a rotation drive is carried out, the turbine 1 which was 
formed in the change gear input shaft 10 in one, and was arranged pivotable in same axle, and the 
stator shaft 1 1 fixed to the change gear case through an one-way clutch 31, and is arranged 
between a turbine 1 and a pump 2 with an engine (not shown) as shown in drawing 3 . 
[0017] Said lock-up clutch 5 consists of front covers 100 which contact the lock-up piston 51, the 
friction member 54 arranged by the whole surface of this lock-up piston 51, and this friction 
member 54 as shown in drawing 1 thru/or drawing 3 , and drawing 5 . 

[0018] While forming the annular crevice 101 in the center shaft edge of said turbine hub 10, the 
annular lobe 52 projected to the shaft orientations inserted in the central-site wall of said lock-up 
piston 51 into said annular crevice 101 is formed in one. 

[0019] Said elastic member 6 is constituted by the spring member 60 which consists of a ring-like 
flat spring as shown in drawing 4 , the circumferencial direction of a longitudinal direction is made 
periodically crooked in the shape of a wave, and it is formed in it, and as shown in drawing 1 , 
drawing 2 , and drawing 5 , it is inserted between the central-site wall 53 in said annular lobe 52 of 
said lock-up piston 51, and the crevice side attachment wall 102 of said turbine hub 10. 
[0020] Moreover, as shown in drawing 1 and drawing 2 , the die length of the shaft orientations (the 
thickness direction) equivalent to the free length, i.e., the crest of said crookedness, and the spacing 
FH ( drawing 4 (B) illustration) of a trough is shorter than spacing between said lock-up piston 51 at 
the time of conclusion, and said turbine hub 10, and said spring member 60 is set up. 
[0021] By the time the hydraulic power transmission with a lock-up clutch of the 1st operation 
gestalt which consists of the above-mentioned configuration will be in the conclusion condition at 
the time of a reverse drive, it will be set, as said elastic member 6 inserted between said lock-up 
pistons 51 and said turbine hubs 10 is shown in drawing 2 , it energizes said lock-up piston 51 in the 
conclusion direction, and it makes path clearance small. 

[0022] Since the free length of said spring member 60 which constitutes said elastic member is set 
up shorter than spacing between said lock-up piston 51 at the time of said conclusion, and said 
turbine hub 10 In order that the end of said flat spring which constitutes said spring member 60 may 
separate from said central-site wall 53 of said lock-up piston 51 as shown in drawing 1 if a 
conclusion condition is approached at the time of a reverse drive, when it changes into a conclusion 
condition, energization of said elastic member is canceled. 

[0023] It does so the effectiveness of extending the field which can be concluded as shown in 
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drawing 6 while it improves the conclusion responsibility at the time of a reverse drive, since it will 
set by the time it will be in a conclusion condition at the time of a reverse drive, and said elastic 
member 6 energizes said lock-up piston 51 in the conclusion direction as a mechanical thrust and 
the hydraulic power transmission with a lock-up clutch of the 1 st operation gestalt which does the 
above-mentioned operation so makes path clearance small. 

[0024] Moreover, the hydraulic power transmission with a lock-up clutch of the 1st operation gestalt 
does so the effectiveness of preventing an engine failure while it is dragged compared with the 
former and controls generating of torque, as shown in drawing 7 since energization of said lock-up 
piston 51 by said spring member 60 which constitutes said elastic member 6 is canceled when it 
changes into a conclusion condition. 

[0025] Furthermore, the hydraulic power transmission with a lock-up clutch of the 1st operation 
gestalt do so the effectiveness of control generating of drag torque while energization of said spring 
member 60 make discharge possible, when it change into a conclusion condition by the simple 
configuration without control since the free length of said spring member 60 be set up shorter than 
spacing between said lock-up pistons 51 and said turbine hubs 10. 

[0026] (The 2nd operation gestalt) The hydraulic power transmission with a lock-up clutch of the 
2nd operation gestalt As opposed to having set in said 1st operation gestalt and having set up the 
free length of said spring member 60 shorter than spacing between said lock-up piston 51 at the 
time of said conclusion, and said turbine hub 10 As shown in drawing 8 and drawing 9 , the points of 
setting up the actuation length of said spring member 60 shorter than spacing between said lock-up 
piston 51 at the time of said conclusion and said turbine hub 10 are the main differences, and it 
explains focusing on difference below. 

[0027] The peripheral wall of the annular crevice 101 formed in the center shaft edge of said turbine 
hub 10 is drilled in the method of the inside of radial, while laying said spring member 60, the way 
slot 103 is formed, the shaft-orientations die length of the method slot 103 of the inside of this is 
made shorter than spacing between said lock-up piston 51 at the time of said conclusion, and said 
turbine hub 10, and it is constituted so that the actuation die length of said flat-spring member 60 
may be regulated. 

[0028] That is, in the condition of having started conclusion at the time of a reverse drive as shown 
in drawing 8 , since spacing between said lock-up pistons 51 and said turbine hubs 10 is shorter 
than the shaft orientations die length of the method slot 103 of said inside, said flat spring member 
60 is compressed, according to the energization force, energizes said lock-up piston 51 to the left, 
and makes path clearance small. 

[0029] Said lock-up piston 51 is energized to the left according to the energization force of said 
flat-spring member 60, and if said flat-spring member 60 is extended to the shaft-orientations die 
length of the method slot 103 of said inside as shown in drawing 9 , this flat-spring member 60 is 
regulated by the method slot 103 of said inside, and since it is inelastic, the energization force to 
said lock-up piston 51 at the time of conclusion will be canceled more than it. 
[0030] Since the shaft-orientations die length of the way slot 103 is covered while said, until it will 
be in a conclusion condition at the time of a reverse drive, said spring member 60 energizes said 
lock-up piston 51 in the conclusion direction and the hydraulic power transmission with a lock-up 
clutch of the 2nd operation gestalt which does the above-mentioned operation so makes path 
clearance small, it does so the effectiveness of improving the conclusion responsibility at the time 
of a reverse drive. 

[0031] Moreover, since the elongation of said flat-spring member 60 is regulated by the shaft- 
orientations die length of the method slot 103 of said inside and energization of said lock-up piston 
51 by said spring member 60 which constitutes said elastic member 6 is canceled when it changes 
into a conclusion condition, the hydraulic power transmission with a lock-up clutch of the 2nd 
operation gestalt does so the effectiveness of controlling generating of drag torque. 
[0032] furthermore , the hydraulic power transmission with a lock-up clutch of the 2nd operation 
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gestalt do so the effectiveness of control generating of drag torque while energization of said spring 
member 60 make discharge possible , when it change into a conclusion condition by the simple 
configuration without control since the actuation die length of said spring member 60 be set up 
shorter than spacing between said lock-up pistons 51 and said turbine hubs 10 . 
[0033] Moreover, since the actuation die length of said spring member 60 is regulated by the shaft- 
orientations die length of the method slot 103 of said inside, the hydraulic power transmission with a 
lock-up clutch of the 2nd operation gestalt does so the effectiveness that the energization force in 
the actuation die length of said spring member 60 can be made abbreviation regularity. 
[0034] (The 3rd operation gestalt) The impeller for torque converters of the 3rd operation gestalt As 
opposed to setting in said 2nd operation gestalt and setting up shorter than spacing between said 
lock-up piston 51 at the time of said conclusion, and said turbine hub 10 the actuation die length of 
said spring member 60 Points equipped with the operating state control-section material 7 which 
controls said spring member 60 which will constitute said elastic member of an operating state by 
the time it will be in a conclusion condition as [ show / in drawing 10 thru/or drawing 1 2 R> 2 ] to 
actuation disabling are the main differences, and it explains focusing on difference below. 
[0035] It is constituted by the movable ring 70 as a control piston with which the crevice side 
attachment wall 102 with which the end of said spring member 60 in the annular crevice 101 formed 
in the center shaft edge of the turbine hub 10 is energized by contacting constitutes said operating 
state control-section material 7, open pressure discharge is led to the room 71 on the right-hand 
side of this movable ring 70, and the bonding pressure is led to the room 72 on the left-hand side of 
this movable ring 70. 

[0036] That is, said open pressure discharge led to the room 71 on the right-hand side of said 
movable ring 70 at the time of the disconnection shown in drawing 10 is high, and since the bonding 
pressure led to the room 72 on the left-hand side of said movable ring 70 is low, said movable ring is 
located in the left end in drawing. In order that the open bigger force than the energization 
conclusion force of acting by said spring member 60 may act on said lock-up piston 51 at this time, 
a lock-up piston is in an open position. 

[0037] next, said open pressure discharge led to the room 71 on the right-hand side of [ said ] said 
movable ring 70 at the time of the conclusion initiation by which the conclusion shown in drawing 1 1 
is started and the bonding pressure led to the room 72 on the left-hand side of [ said ] said movable 
ring 70 — drawing 13 , although it becomes almost equal as shown in (b) R> 3 inside Since the 
pressure led to the rooms 71 and 72 of right and left of said movable ring 70 is connected through 
the thin path Said movable ring 70 has been located in the left end in drawing according to the 
response delay of a pressure, and since the energization conclusion force acts by said bigger spring 
member 60 than the anti-conclusion force of moreover acting on said lock-up piston 51, said lock- 
up piston 51 is moved in the conclusion direction. 

[0038] Therefore, as said spring member 60 is shown in drawing 1 1 , said lock-up piston 51 is 
energized in the direction which contacts said front cover 100, and said lock-up piston 51 is brought 
close to said front cover 100. 

[0039] Moreover, while the conclusion force acts on said lock-up piston 51 in the direction which 
contacts said front cover 100 in the conclusion condition shown in drawing 12 It will be in the 
condition that said friction member 54 arranged by the whole surface of said lock-up piston 51 
sticks to said front cover 100, and oil hardly flows. As shown in (c) among drawing 13 , the open 
pressure discharge in the space between said lock-up pistons 51 and said front covers 100 
decreases, and it becomes an atmospheric pressure, and the bonding pressure by the side of a 
turbine increases conversely, and it becomes a high pressure. 
[0040] * NOTICES * 

JP0 and NCIPI are not responsible for any 
damages caused by the use of this translation. 
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1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is the important section sectional view showing the conclusion condition of the lock- 
up clutch of the 1st operation gestalt of this invention. 

[Drawing 2] It is the important section sectional view showing the conclusion initiation condition of 
the lock-up clutch of a **** 1 operation gestalt 

[Drawing 3] It is drawing of longitudinal section showing the whole torque converter of a **** 1 
operation gestalt. 

[Drawing 4] It is the top view and front view showing the flat-spring member of a **** 1 operation 
gestalt. 

[Drawing 5] It is the whole sectional view showing the arrangement gestalt of the flat-spring 

member to the lock-up piston and turbine hub in a **** 1 operation gestalt. 

[Drawing 6] It is a diagram for explaining the field in a **** 1 operation gestalt which can be 

connected. 

[Drawing 7] It is a diagram for comparing the drag torque in a **** 1 operation gestalt with the drag 
torque in the former. 

[Drawing 8] It is the important section sectional view showing the conclusion initiation condition of 
the lock-up clutch of the 2nd operation gestalt of this invention. 

[ Drawing 9] It is the important section sectional view showing the conclusion condition of the lock- 
up clutch of a **** 2 operation gestalt. 

[Drawing 10] It is the important section sectional view showing the open condition of the lock-up 
clutch of the 3rd operation gestalt of this invention. 

[Drawing 1 1] It is the important section sectional view showing the conclusion initiation condition of 
the lock-up clutch of a **** 3 operation gestalt. 

[Drawing 12] It is the important section sectional view showing the conclusion condition of the lock- 
up clutch of a **** 3 operation gestalt. 

[Drawing 1 3] It is the diagram showing change of the pressure which acts on the lock-up piston in a 
**** 3 operation gestalt 

[Drawing 14] It is the sectional view showing the conventional torque converter with a lock-up 
clutch. 

[Description of Notations] 

1 Turbine Wheel 

2 Pump Impeller 

3 Stator Impeller 

5 Lock-up Clutch 

6 Elastic Member 
51 Lock-up Piston 
10 Turbine Hub 



[Translation done.] 
* NOTICES * 
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DRAWINGS 



[Drawing 6] 




[Drawing 7] 




[Drawing 1] 
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[Drawing 2] 




[Drawing 3] 
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[Drawing 9] 
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[Drawing 14] 
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[Drawing 10] 
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[Drawing 11] 
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[Drawing 12] 
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60 6 72 7 
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[Translation done.] 
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